The aim of the following article is to study the process of innovation convergence amongst the Spanish Autonomous Regions.
The methodology used will allow us to set up an Autonomous Regions Ranking per year, clustering per groups of innovation quality, so we could analyze the evolution of these rankings to reveal the existence of downward/upward trend changes during the period analyzed in the different Spanish Autonomous Regions.
It will be set out having into consideration all the data and variables offered by the INE at Autonomous Region level on the enterprise technological innovation survey, so it will be analyzed among other variables the intensity of innovation, the number of innovative enterprises and the number of innovative SMEs.
Those classifications will be obtained throughout the application of a non compensatory multicriteria methodology based on outranking relations: Electre Tri method.
INTRODUCTION AND LITERATURE SURVEY
Nowadays Spanish economy belongs to the top ten of the largest worldwide economies, according to the World Bank.
Research, development and innovation are the pillars of growth for the most developed economies.
Nevertheless there is a significant gap between the position of Spain in relation to Europe concerning the research, development and innovation, R&D&I.
Spain has been characterized historically to be under the European R&D&I averages, being the main burden on its economy. According Eurostat the percentage of investment on R&D divided by the GDP in Spain and the European Union (25 Countries) has been respectively in 1995 (0.81, 1.84), in 2000 (0.94, 1.88) and in 2005 (1.13, 1.85).
Having into consideration only the 15-EU, fifteen European Union State Memmbes before 1 st May 2004, this is the position of Spain, with 1,07%, related to the 15-EU technological effort, id est, percentage of investment on R&D divided by the GDP:
R&D are key factors to increase the economic growth, although the major driver of the economy, increasing productivity, is the innovation, what means a new way of doing something, with revolutionary changes not only in products, but also in processes or even in marketing or organization. Innovation is a critical add value linked to performance and growth improvements in efficiency.
Following Staff, Luecke and Katz (2003) , innovation is "the successful introduction of a new thing or method . . . the embodiment, combination, or synthesis of knowledge in original, relevant, valued new products, processes, or services." Some of the most significant studies about the importance, definition, and differences from innovation and R&D has been carried out by Schumpeter (1934) , Dosi (1982) , Freeman (1973 ), von Hippel (1988 , Cooke (1997 Cooke ( : 2006 , Amabile et al. (1996 ), Cabral (1998 , Mckeown (2008) , Luecke and Katz (2003) , Thomke (2003) , Fagerberg et al. (2004 ), Fagerberg (2004 , Davila et al. (2006 ), Sarkar (2007 .
Not only researchers, but also international organizations have studied the importance of innovation in the economy growth. According to the OECD (2008) innovation is the "creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of human, culture and society, and the use of this stock of knowledge to devise new applications". European Commission Green Book, 1996, defined innovation as "the adequate production, assimilation and exportation of the newness in the economic and social domains…" Beyond definitions it must be studied the innovation quantitatively, in order to understand better the contribution of the innovation inputs to the national economies, and the contribution of the different national regions to the national innovation add value to the economy. The European Union strategic goal for the next decade "of becoming the most competitive and dynamic knowledge-based economy in the world capable of sustainable economic growth with more and better jobs and greater social cohesion" has been set up by the Lisbon European Council in 2000. Within this global objective, the Lisbon Strategy has set as a goal that their average expenditure on R&D should be 3 % of GNP. Concerning the previous studies on the Spanish R&D&I framework it is relevant to mention the contribution of Muñoz (1999) , who explains that the Spainish autarchy take off was apparently independent of the efforts in R&D&I. How innovation varies from one region to another has been analyzed by Acosta and Coronado (1999) and by Baumert and Heijs (2002) . Sanz-Menéndez (1997) studied the different efforts made in Spain on science and technology policies.
In
Previous efforts introduced the national scientific community into the international research area. Quintanilla et al. (1992) , Cami et al. (1993; 1997) . These innovations had a strong impact on productivity and economic growth. Espinosa de los Monteros et al., 1998; 1999) . The most relevant study about the panoramic of the innovation in Spain through the evolution of regional indicators has been carried out in 2007 by M. Gómez, J.M. Zabala and I. Fernández. In this article it has been studied the evolution of quantitative indicators that are related, directly or indirectly, with the innovation processes and the eminently regional perspective in the presentation of the information.
It is underlined that in spite of the last statistic improvements and more sophisticated indicators, in many occasions there is no enough regional information available, which would be needed for the improvement of the necessary innovation study in Spain.
The Regional System of Innovation studies, such as the Gómez et al. (2008) study and the model that we present in this article, is considered as an useful tool for the study of the economy performance and innovation. Cooke et al. (1997) , Doloreux (2002) , Doloreux and Parto (2002; 2005) . Besides being an important tool to enlarge the understanding of the processes of companies innovation. Asheim and Coenen (2005) Others interesant researches of innovation at a regional level has been carried out by Braczyk et al. (1996) , Howells (1999), Landabaso et al. (1999) , Morgan and Nauwelaers (1999) and Koschatsky et al. (2000) They are multiple studies that have approached to the measurement of the innovative capacity of the territories either on national, regional, or local level, such as It has been carried out a very significant study about the regional systems of innovation and the knowledge production function with special emphasis on the Spanish case by M. Buesa et al. (2006) . It is analyzed the Spanish R&D system throughout a multivariate data analysis. Most outstanding contribution is the identification and analysis of four factors that have an enormous influence in the regional innovation evolution. These factors are: 1. Regional and productive environment for innovation, 2. Role of Universities, 3.
Role of the civil service, and 4. Role of innovating firms.
The organization of the process of innovation in the Spanish companies has been analyzed by J. Galende (2008) . He concludes his research explaining that the generation of innovation is mainly based on internal activities, especially those activities of R&D (fundamentally technological development), being nowadays the external acquisition a marginal method.
During the Franco dictatorship the technology and the science worsened considerably due to diverse causes, to highlight mainly, the international isolation to which was subjected the country, what was difficult to overcome.
During this time the technological progress and scientists met one of his more negative stages. On the other hand the creation of the Superior Council of Scientific Investigations (CSIC) didn't suppose the increase of innovation on the Spanish economy.
On democracy it has been set up the Center for the Technological and Industrial Development (CDTI), as it has been published the Law of university reform and the general Law of development of the scientific activity and the technological development, as well as the National Plans for R&D.
In 1979 innovation efforts were pointed out in the political agenda of the Socialist Party (PSOE), including in their program the political goal of increasing the "public resources devoted to R&D activities, with the hope to drive also an increase in the research and innovation efforts of the private sector.", as it has been since 1979 included promotion of innovation in Spain in all the agendas of the democratic governments.
After Spanish Constitution of 1978 Spain is composed of 17 Autonomous Regions; Galicia, Navarre, Madrid, La Rioja, Aragon, Catalonia, Valencia, Castile-La Mancha, Extremadura, Castile and León, Asturias, Cantabria, Basque Country, Murcia, Andalusia, Balearic Islands and Canary Islands, plus two autonomous cities; Ceuta and Melilla.
As there are relevant heterogeneities and divergences between the regions in Spain, the Spanish National Institute of Statistic assesses (last definitive data published for 2006 in December 2008) the innovation index in each Autonomous Region, using the following set of eight variables that we decided to include in our model as it is firstly the most authorized innovation data source in Spain, and secondly because it has published a complete and specific survey that provides information on the structure of the innovation processes of companies: The concentration of R&D&I capabilities in Madrid and Catalonia has been historically the main characteristic of the R&D&I Spanish system. Muñoz et al. (2000) . For instance, in 1997 Madrid represented the 33% of the Spanish GERD, Catalonia the 21% and the Basque Country the 9%, whilst eleven less developed regions represented only the 32%. INE (1999) .
Although Moso and Olazarán (2001) estimated that Catalonia and Basque Country lead the R&D&I in Spain, whilst Madrid is at the average R&D&I level, having into consideration previous studies that make comparison between the Spanish Autonomous Regions, including together R&D&I, we could conclude a priory that there is a huge gap in innovation between MadridCatalonia and all the others regions.
Nevertheless we consider that this is a very complex topic of study, not only because many different determinants have a considerable influence in the innovation performance, but also because it must be analyzed the innovation separately from the R&D. To achieve this goal we have worked with a non compensatory, outranking relations based method: Electre Tri. This Electre Tri method has been applied to the result of a principal component analysis (PCA) carried out over the whole set of variables.
METHODOLOGY
More specifically, we have done a principal component analysis over the eight variables taken into account, as a result we have obtain two factors. Then we have used Electre Tri to classify the regions into the three categories described above.
Electre Tri is a multicriteria decision aid method and thanks to it we are going to decide where regions have to be classified into predefined categories. Electre TRI deals with the issue relating to classifying each alternative into a pre-defined category.
Reference alternatives are used to segment criteria into categories: each category is limited below and above by two reference alternatives and each reference alternative thus serves as a border for the two categories, one upper and the other lower.
Electre TRI is therefore a method of assigning action (regions) to pre-defined categories (hypothetical reference regions). The assigning of an action (region) "a" results from the comparing of "a" to the profiles (action -regions-reference) that define the limits of categories.
To apply Electre Tri to our data we are considering that factors obtained from PCA are criteria and regions are alternatives. Importance parameters for the criteria will be the percentage of variance explained by each factor.
CLUSTERING THE SPANISH AUTONOMOUS REGIONS IN FOUR STEPS
In a first step we have done a principal component analysis over the eight variables taken into account to reduce the dimension of the problem and to obtain what will be the future weights of criteria in Electre Tri. 
